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Univ.) 
In materials which are irradiated with fusion neutrons, a 
large amount of hydrogen and helium atoms are formed 
by a nuclear transmutation reaction. Damage structure 
evolves with both a high ·energy of displacement cascade 
damage and gas atoms of hydrogen and helium atoms. 
In materials which constitute a plasma-wall, huge 
amount of hydrogen atoms are injected near surface and 
form a bubbles. By computer simulation we have found 
that a hydrogen atom which is trapped to a void moves 
on void surface and prevent the relaxation to a collapsed 
structure. Fig. 1(a) shows a vacancy cluster of 19 vacancy 
without inclusion of hydrogen atoms. Fig. 1(b) shows a 
vacancy cluster of 19 v with a trapped hydrogen atom. 
It is clearly seen that a hydrogen atom move on the 
surface of void. A micro-void can be nucleated at small 
vacancy clusters without inclusion of gas atom1). Fig. 2 
shows the formation energy of vacancy clusters versus 
the size of cluster in (a) Cu and (b) Ne>. A bubble is 
formed by trapping a large number of hydrogen atoms 
into a small vacancy cluster. In computer simulation, 
a helium atom stays in metals at the position of the most 
dilute electron density such as the center of voids. 
Helium atoms also make it possible vacancy clusters to 
grow to a voids. It is generally believed that voids could 
be nucleated only at a vacancy cluster in which gas atoms 
are trapped. We carried out a neutron irradiation 
experiment to study the residual gas effect on the 
formation of voids 1>. Experiments were carried out 
with both as-received Cu and residual-gas free Cu. A 
residual gas free Cu was prepared by melting as-received 
Cu in highly evacuated vacuum. Experimental results of 
TEM observation of neutron irradiated copper at 200°C 
suggest that nucleus of voids is a vacancy cluster which 
does not include gas atom0 • In the latest experiment of 
ion irradiation of self-ion, hydrogen and helium atoms, it 
is found that hydrogen atoms are trapped tightly in void 
and increase the resistance of movement of small 
vacancy clusters. A computer simulation to examine 
the mobility of micro~vacancy clusters which trap a gas 
atom of hydrogen and helium is now in progress. 
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